





atl ieideenennipinileaiaiaiaaa 
PUBLIC LIGRARY 
TREASURY DEPARTMENT 


UNITED STATES PUBLIC HEALTS&& SERY ICE 





HUGH S. CUMMING, SURGEON GRYBBRROIT, MICH. 




















FURTHER STUDIES ON THE IMPORTANCE OF 

MILK AND MILK PRODUCTS AS A FACTOR IN 

THE CAUSATION OF OUTBREAKS OF DISEASE 
IN THE UNITED STATES 


BY 


CHARLES ARMSTRONG 
Surgeon 
AND 


THOMAS PARRAN, Jr. 
Surgeon 
United States Public Health Service 


SUPPLEMENT No. 62 
TO THE 
PUBLIC HEALTH REPORTS 


63 


UNITED STATES 
GOVERNMENT PRINTING OFFICE 
WASHINGTON 


1927 





























ADDITIONAL COPIES 


OF THIS PUBLICATION MAY BE PROCURED FROM 
THE SUPERINTENDENT OF DOCUMENTS 
GOVERNMENT PRINTING OFFICE 
WASHINGTON, D. C. 
at 
15 CENTS PER COPY 








PY TDs Fst Sa eS 


mt PF) 








CONTENTS 


SCI een ee a oe San a ead ocaenaseae 1 
Milk and communicable diseases. -________.-------------------------- 2 
EE so SR Ie eet ee Oy ae 3 
Magnitude and importance of the milk industry -----_.--------------- 4 
eens Ge See GUO... ...... ~ 5-5 se oneness 5 
Characteristics of milk-borne outbreaks-_-_---_--.------------------- 5 
Typhoid fever__._.__----- te A teh SERRE AO OER J 6 
IMEI 2s Edens camel sacesees ae 11 
Dysentery and diarrhea. ------------- Be meer iid Se ale Ostard cma 11 
I Shei PN 0 oh allie iui dian NStid oes aNalwnlae 11 
EES I ER ee SPE a ee ee ee Tele 12 
Diphtheria - _ _-_---_-- ETS A ee ee ee 13 
I SELLE LE AR LTT TS 14 
ta cwacacnale ode ot wo ek date cee kcabannene 14 
re ee bs eee kan cukwwdiec eu ented we werawanesnen 15 
16 





























FURTHER STUDIES ON THE IMPORTANCE OF MILK AND 
MILK PRODUCTS AS A FACTOR IN THE CAUSATION OF 
OUTBREAKS OF DISEASE IN THE UNITED STATES 


By Cas. ArMsTrRoNG, Surgeon, and THomMas ParrRan, Jr., Surgeon, United 
States Public Health Service 


INTRODUCTION 


The occurrence of milk-borne outbreaks of disease is a well-recog- 
nized fact, the importance of which is indicated in the compilations 
of milk-borne outbreaks reported by Busey and Kober (1895), Baker 
(1896), Freeman (1896), Hart (1897), Caroe (1898), Schlegtendal 
(1900), and Trask (1909). These authors report over 700 milk- 
borne outbreaks of disease, of which 179 occurred in the United 
States. 

In this report there are presented 612 additional instances in which 
infected milk or milk products have been instrumental in producing 
outbreaks of greater or less extent in this country.' 

The outbreaks herein reported may be considered as a continuation 
of the compilations begun by Trask and earlier authors and represent 
an effort to complete the data for the United States as published up 
to January 1, 1927. This investigation has been confined to the 
United States, because the habit of consuming uncooked milk or its 
products is more common here than in most other countries, and 
because the available data on foreign countries were in many instances 
obviously incomplete. The milk-borne outbreaks reported here 
have been collected wholly from the literature; and while the list 
could undoubtedly have been extended had the various State, city, 
and county health officials of the country been circularized, this was 
not done. It was felt that such a procedure, covering a period of 
19 years, would still give incomplete data, and it seems probable, 
moreover, that the most important and better proved milk-borne 
outbreaks have been recorded in the literature. Many of the out- 
breaks are, however, so incompletely described that it has been 
impossible for the writers to exercise an independent judgment as to 
whether or not the infection was milk borne. We have, therefore, 
accepted the conclusions of the investigators on this point. When 





1 This summary includes 65 milk-borne outbreaks recorded for Massachusetts, 1906-1915 by the special 
milk board (1916) of the State Department of Health of Massachusetts, and 28 for the same State, 1916- 
1920, compiled by Kelley and Osborne (1920), and 15 compiled by Kelley and Webber 1920-1923 (1924), 
also 17 recorded for Illinois, 1913-1923, by Nauss (1923). 
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the description was so incomplete as to location, time, circumstances, 
etc., as to leave the identity of the outbreak doubtful, or when the 
investigator has expressed doubt as to the cause of an outbreak, 
using such terms as “possibly milk borne,”’ etc., it has not been in- 
cluded in this summary. 


MILK AND THE COMMUNICABLE DISEASES 


Milk-borne outbreaks to the number of 791 have been collected for 
this country by Freeman, Baker, Busey and Kober, Trask, and the 
writers. It is, however, impossible to state just what proportion of 
the total number of milk-borne outbreaks are represented in these 
summaries, but certainly not all of them. Many escape detection 
through lack of study, and some studied are not described in the liter- 
ature; moreover, it is probable that of those published not all have 
been located. The greater frequency of recorded milk-borne out- 
breaks in recent years is a reflection of the greater care with which 
the preventable diseases have been studied.” 

This increase for the United States was gradual and consistent 
from 1881 to 1914, during which year 55 outbreaks (all types) were 
recorded. Following 1914 there was a rather sudden reduction in 
the reported number of outbreaks to 42 in 1915; 26 in 1916; 23 in 
1917; 19 in 1918, and 8 in 1919. An increase to 25, 28, 19, 19, and 
28 occurred in 1920, 1921, 1922, 1923, and 1924, respectively. The 
reports for 1925 and 1926 are probably incomplete, due to the lag in 
reporting. For outbreaks by five-year periods, 1881-1923, see 
Table 1 and chart 1. 


TABLE 1.—Recorded milk-borne outbreaks (ali types) in the United States by five- 
year periods, January 1, 1881, to January 1, 1927 














Years | Outbreaks | Years Outbreaks 
| || j 
| || 
881-1885__.___.._. | 3 |} 1921-1915........- 238 
1886-1890__......- | 14 1916-1920__........ 130 
1891-1895. ........ 26 |} 1921-1925_......../ 130 
1896-1900. ........ 33 eS ee 12 
1901-1905... } 
1906-1910......... 145 | Total _ 791 





The decrease since 1914 is probably due, in part at least, to im- 
provement in the quality of our milk supply. 

It should be noted that at no time, even in our most progressive 
States, have sufficiently extensive studies of the sporadic cases of 
typhoid fever, scarlet fever, diphtheria, etc., been made to enable us 
to draw any conclusions as to the importance of milk in their causation. 


2 It is to be noted that in the presence of a good water supply, such as most cities now enjoy, the detection 
of milk-borne outbreaks of typhoid fever is much simpler than when they occurred in cities having a high 
typhoid rate due to a contaminated public water supply. 
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Neither do these compilations take any note of bovine tuberculosis, 
which occurs sporadically in children and which is largely milk 
borne, or of the occurrence of infantile diarrhoea, which is at least 
in part due to improperly produced or improperly handled milk. 
Moreover, the occurrence of cases and deaths as recorded in the 
outbreaks herein summarized are obviously incomplete, since they 
represent, in most cases, the number found at the time of the in- 
vestigation and largely neglect those occurring later, while in some 
outbreaks no figures are given for either cases or deaths. 


CHART 14. 


Recorded Milk-borne outbreaks in the US. @!! types) by 
five year periods 188]— 1926, 
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It is therefore apparent that such a study as is attempted is not 
an accurate criterion of the importance of milk as a carrier of in- 
fection and must be considered simply as a minimal estimation of 
the occurrence of milk-borne diseases. 


PURPOSE OF THE STUDY 


Milk as a factor of health demands the attention of the health 
officer in two important regards: He must consider the question of 
a supply of sufficient quantity as well as one of adequate quality. 
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In the publication of this collection of milk-borne outbreaks which 
have occurred in the United States during the past 19 years, there is 
no desire to overestimate the relative importance of milk as a carrier 
of disease. Milk is the one article of our diet produced in nature 
solely for the purpose of serving as a food. It is especially adapted 
to the needs of the young and growing individual, and has come to 
be looked upon as the ideal food from the standpoint of completeness, 
digestibility, and cost. Any teaching which might curtail the con- 
sumption of milk or its products, of a quality such as is now enjoyed 
in this country, would result in more injury than benefit. It is 
hoped, however, that this report may furnish an idea of the relative 
importance of the various means by which milk may become infected 
with various pathogenic organisms; that it may supply health officers 
with a compilation of facts which may prove useful to them in their 
efforts to secure safer milk supplies; that it may be of some assistance 
in creating in the milk-consuming public a proper appreciation and 
demand for a properly safeguarded milk supply; and that it may 
bring to milk producers a realization of the mental anguish and 
financial loss that may result through the unintentional infection of 
their patrons through the sale of insufficiently safeguarded milk or 
its products. 


MAGNITUDE AND IMPORTANCE OF THE MILK INDUSTRY 


In the agricultural reports of the fourteenth census (1920), it is 
shown that there are approximately 21,000,000 dairy cows in the 
United States, which produce in the neighborhood of 7,800,000,000 
gallons of milk yearly, of which 38,000,000 gallons in the form of 
milk products are exported in excess of imports. The per capita 
utilization of milk and its products in this country is, therefore, 
about 1 quart per day, 45 per cent of which is used as market milk, 
the remaining 55 per cent being used for butter, cheese, ice cream, 
the feeding of calves, etc. With less than 1 pint per day of market 
milk for each person and with the inequalities of distribution it is 
apparent that, great as our milk industry is, many people are con- 
suming less milk than is desirable. 

When we consider the magnitude of the milk industry and the 
value of its product to the public, this considerable collection of 
milk-borne illnesses herein reported shrinks in comparison and offers 
no adequate grounds for advising any general curtailment in the 
use of milk and its products. Yet the occurrence of milk-borne 
diseases is a challenge to health authorities, milk producers, and milk 
handlers, and demands correction. 
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SAFEGUARDING ,OUR MILK SUPPLY 


With the growth in our milk industry, with its complicated methods 
of collection, shipping, and distribution, the difficulty of properly 
controlling the quality of the market article has greatly increased. 
Milk is subject to infection from the time before it leaves the cow to 
the time of its consumption, and when once infected it is an excellent 
culture medium for the growth of many kinds of bacteria. 

In 1912 the American Association of Medical Milk Commissioners 
laid down 97 different rules and regulations which represented in its 
- Opinion minimal requirements for the production of a raw milk 
sufficiently safeguarded to be sold as “‘certified milk.’”” When we 
consider milk derived from 21,000,000 cows scattered over the whole 
of the United States on some 4,500,000 farms and handled by many 
millions of people the impossibility of securing an adequate supply of 
properly safeguarded raw milk at a price within reach of the masses 
is evident. The solution of the problem in the minds of most sani- 
tarians lies in surrounding milk production with all practicable safe- 
guards and then adding the additional and essential safeguard 
of adequate Pasteurization in machines of proper and approved design 
properly operated and controlled. The Pasteurized product should be 
promptly cooled, put into sterilized containers, capped without the 
use of human hands, and promptly delivered to the consumer. 
Boiling in the home constitutes the last word in furnishing the family 
a supply safe from infection. 


CHARACTERISTICS OF MILK-BORNE OUTBREAKS 


The characteristics upon which a diagnosis of a milk-borne outbreak 
is usually made are well known and will not be discussed beyond 
mentioning the factors usually considered: 

1. The outbreak is often explosive in onset—but not always so. 

2. The percentage of cases on the incriminated milk supply is 
greater than the percentage of population using that supply. 

3. Cases occur among users of milk, ice cream, etc.; therefore 
children, women, and well-to-do families often suffer higher attack 
rates than men and persons jn poorer families. 

4. Multiple simultaneous cases often occur in the same household. 

5. The incubation periods may be shortened. 

6. When the infected milk supply is stopped, the outbreak subsides. 

To these might be added a greater frequency of milk-borne out- 
breaks at definite periods of the year, depending upon the disease. 

34463—27——2 
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TYPHOID FEVER 


Typhoid-fever outbreaks due to milk have been reported in the 
United States to January 1, 1927, as follows: 











Reported by— pate orcng 
Busey and Kober..._...-..--- 20 
RR es: ae 4 
EERE Ropes ays 8 3 
aa eS 107 
Armstrong and Parran--_.-..- 479 
_ ERED ee eee es 613 














The geographical distribution of the outbreaks collected by Arm- 
strong and Parran is shown in Table 2, which also contains a summary 
of the recorded cases and deaths for each State. 


TaBLE 2.—Milk-borne typhoid fever outbreaks by States, with number of recorded 
cases and deaths, 1907-1926 





























Num- | Num- | Num- | Num- 
| — ber of | berof | —_ ber of | ber of 
State | ‘exte cases | deaths | State out. cases | deaths 
| breaks | @neom-| (incom- | breaks | (ncomi- | (incom- 
plete) plete) | plete) | plete) 
1 ee || Nevada............... 2 , | erences 
1 i, || New Hampshire---.--- 2 _y SEES 
1 34 1 || New Jersey_---..-.---- 22 539 11 
14 364 3 || New Mexico.-........ 2 .. 3 eer 
2 93 6 || New York.......----- 63 | 2, 136 | 9 
19 349 “3... | eee 29 926 | 23 
5 151 11 |} Oklahoma............. 1 16 | 3 
1 _ Se SEER 2 52 5 
45 1, 303 13 || Pennsylvania........- 55 2, 104 24 
ll _ | eee Rhode Island-_-....-.-- 11 372 14 
11 253 5 5 197 8 
10 78 1 2 __ Sy OP ee 
1 (Mian eae 5 ee 
4 55 4 eat 12 246 3 
14 368 15 || West Virginia_........! 3 25 1 
82 2, 878 18 || Wisconsin............. | 4 B lccckatosed 
15 425 16 || Hotel on Gulf of | 
9 165 8 Mexico !..........-. 1 | Of ee ee 
1 _ § Ra Washington........... | 6 | 148 8 
3 82 | 3 | 
1 38 | | RS eee 479 | 14,968 219 
1 90 fancp anne } 




















1 Exact location not known. 


The distribution of outbreaks by month of onset is shown in 
Table 3. 
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TABLE 3.—Distribution of outbreaks of typhoid fever by month of onset 




















} | 
Busey | | Busey 
f--ar eS Juong | Kober, | Totel 
strong ober, otal, | strong | Kober, otal, 
Month | and Baker, | 1881-1926 Month and | Baker, | 1881-1926 
| Parran |Freeman, Parran Freeman, 
| Trask | Trask 
| nt | | a 
January...........- | 15 9 24 || November--.------ 18 10 28 
February 12 3 14 || December_._------- 14 2 16 
March. -_. 17 4 21 | | — 
April.__-.- 16 9 25 | Total,month 
| ere 26 4 30 | given....... 367 121 488 
|. a ea 17 5 22 || Month of onset not | 
(ee Pee ee 57 ll 68 a ae 112 13 125 
August............- 73 21 94 | 
September 73 24 97 | Petal 3.4.5 | 479 | 134 613 
October............ 29 19 48 | | 




















The greater incidence of typhoid-fever cases so frequently noted in 
many places during August and September naturally affords potential 
foci for the occasional infection of milk. Additional factors probably 
tending to cause an increase in milk-borne outbreaks during August 
and September may be noted as follows: 

During the busy summer months many dairymen find it necessary 
to employ additional help on the farm and, as a matter of chance, it 
occasionally happens that a typhoid carrier is so employed. In 
several of the outbreaks here recorded the origin of the epidemic was 
traced to a temporarily employed carrier.’ No person should be 
employed on the dairy unless known not to be a carrier. 

That many typhoid carriers have typhoid bacilli in their stools at 
intervals only, is a well-known fact, and it may be that the carrier 
state is more common during the hot months of July, August, and 
September when bowel disturbances are more common. 

Flies are most numerous during the summer months, and they have 
been noted in many outbreaks as a possible means of conveying the 
infection to the milk. The fact that cows are at large during the 
summer and have waded in polluted streams has been mentioned as 
a possible source of infection in a few outbreaks. 

Moreover, when the infection of the milk has once occurred, the 
greater difficulty of maintaining the milk at a low temperature in hot 
weather permits a more ready multiplication of the usual small initial 
contamination. This fact is thought to have been important in 
explaining a localized outbreak at the State College, Pullman, 
Wash., in 1922, where 60 cases of typhoid developed among students 
at one boarding house. The same milk supply was delivered to two 
other boarding houses which, however, escaped the infection. In- 
vestigation disclosed that the latter two boarding houses kept their 
milk properly iced, while at the affected house the milk stood at room 
temperature. 
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The infected product.—In 479 typhoid outbreaks here reported, milk 
was considered to be the medium of infection in 444, ice cream in 32, 
butter in 2, and cheese in 1 outbreak each. 

The incriminated milk supply was described as raw in 133 out- 
breaks, as Pasteurized in 21, and as certified in none. However, it 
is to be noted that in 290 of the typhoid epidemics the original reports 
fail to describe the character of the incriminated milk; but as many 
of them were from small supplies, it would seem probable that they 
were largely due to ordinary raw milk. 

Among 29 outbreaks which are reported to have followed the use 
of ‘‘Pasteurized”’ supplies (milk or ice cream), there were 12 out- 
breaks in which the evidence pointed to infection of the milk subse- 
quent to Pasteurization; in three outbreaks a possible substitution of 
raw milk could not be ruled out; and in three others there was evi- 
dence that the heating was not to the specified degree. In two out- 
breaks the so-called Pasteurization consisted in heating the milk 
in a starter can. In one outbreak the equipment was described as 
obviously faulty. Of the remaining eight outbreaks one followed 
the flash method while in seven either the method of Pasteurization 
or the source of infection was not stated. 

That proper Pasteurization of infected milk does prevent infection 
has been indicated in a number of instances in connection with the 
study of milk-borne outbreaks. A family in a northern county of 
Illinois with four cases of typhoid fever sold milk to three neighbors, 
all of whom developed the disease. The same milk was shipped to 
Chicago, where it was Pasteurized, and no cases are known to have 
resulted (1921). In an outbreak at Richmond, Calif., in 1915, de- 
scribed by Geiger and Kelley (1916), 12 cases occurred on a route 
selling 90 gallons of milk daily. During this same time this dairy 
shipped 600 gallons daily to Berkeley, where it was Pasteurized, 
and no typhoid occurred. 

Similar examples of part of an infected supply being rendered 
harmless through Pasteurization are noted in the outbreaks at St. 
Charles Township, Kane County, IIl., 1921, in central New York 
State, 1922, and at Denver, Colo., 1926. 

Source of infection.—In 373 outbreaks of typhoid fever for which 
the means of milk infection was designated, the following proved 
or probable sources of infection have been mentioned :- 


Probable sources of infection wei id 

; outbreaks 
Genter (farm, Gistributing plant, ete.) .........-.---- <n eden cnn nnnase 162 
Active case (farm, distributing plant, etc.) ...........-...-------------- 134 
Exchange of bottles from homes with infection. __........-...---------- 37 
Use of polluted water on utensils, etc. ............-.------------------- 28 
en ney I nn ne tewncnsmacccaeecanunecccnn 4 


Miscellaneous (intermediate persons, etc.).........--.------------------ 8 





ah Os lo , 
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The carrier and milk-borne typhoid fever —The typhoid carrier, as 
shown above, is the most important single source of typhoid infection 
for milk. The carrier state is best prevented by averting the original 
attack of typhoid fever. When once it is established, however, cure 
is extremely difficult, and, in view of the long period over which 
bacilli may be continuously or intermittently excreted, the control of 
the carrier becomes a difficult problem for which no completely satis- 
factory solution has yet been secured. 

It is obviously desirable that typhoid carriers be prevented from 
handling milk; but in relatively few places do the regulations pre- 
scribe an examination of all milk handlers for the carrier state. Too 
often the milk handler is discovered only after a disastrous milk- 
borne outbreak has indicated his location. In the routine search 
for carriers the history is of importance, and every person who has 
had typhoid fever should be considered and should consider him- 
self a carrier until proved otherwise. Not all carriers, however, give 
a history of the disease, due in some cases to obviously mistaken di- 
agnoses, while in others, as in outbreaks 172, 292, 305, 382, 427, 
441 (final tables), proved carriers have denied having had typhoid 
or prolonged fever. 

The positive Widal reaction has proved itself of great value in the 
location of possible carriers, but when found the condition must be 
confirmed by bacteriological tests. 

In the bacteriological search for carriers, a negative finding, to be 
conclusive, must have been frequently repeated over long intervals 
of time and must involve a study of both urine and feces. In 32 
outbreaks for which the information was recorded there were 28 
fecal carriers, three urinary carriers, and in two cases the specific 
organisms were recovered from both bowel and urinary discharges. 
The duration of the carrier state (years from date of typhoid attack 
to time of causing outbreak) in 41 outbreaks where this information 
was secured was as follows: 


Under 1 Year. <.2.-<.... 10 | 
RB ee eee 13 
‘mia + FE  , Peres 8 
|. 92 00 2e 90ers... -. 25... 5 | 
| 31 to 40 years............. xT 
| 41 to 50 years............. 3 | 
| 51 to 60 years. ..........-. 1 








It is of interest to note that in 127 outbreaks traced to carriers 
and 112 traced to active cases the peak month for onset in the carrier 
outbreaks was August, while in the outbreaks traced to the infection 
of milk from active cases it was one month later. (See Table 4 and 


Chart 2.) 
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TABLE 4.— Milk-borne typhoid outbreaks by month of onset and source of infection 

















| Traced to | Traced to | Traced to | Traced to 
Month | carrier active case Month | carrier active case 
| | | 
SRA ls 4 OH Mbgie 2.02223. 6. de 27 19 
0 RE PEE ES 5 2 || September................ | 15 29 
ee 6) 5 || October_..------ 2222222222 il 13 
ERTS eee 9 2:l|; November.....-.......<-- | 6 5 
eK AB OPEESS LEE Sa 14 6h December... 0. sce 5 se | 8 2 
Mb thsatsienihabside 8 | 5 H 
NITRITE 14 18 | | 127 112 





This may indicate that carriers are responsible for a portion of the 
active cases which, in turn, infect the milk, or that the precautions 
taken in the presence of an active case delay in a measure the time of 
infection of the milk. 


CHART 2 
MiLk-borne Typhoid Outbreaks 


Month of Onset haa Source of Infection. 
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0 Jatr.| Feb. | Mar. |April.|May. |June.| July. |Aup.|Sept.| Oct. | Nov. | Dec. 


Outbreaks Traced To Carriers. 
------ Outbreaks Traced To Active Cases. 


The active case and milk-borne typhoid fever—Active cases among 
milk producers or distributors have been noted as a probable source of 
infection of the milk in 134 of the epidemics listed. Such a record 
emphasizes the importance of early report and investigation of all 
‘illness in milk handlers, and some of our health departments make 
the investigation of all such reported cases a routine measure. 

Aside from the immediate value of such a procedure in preventing 
or lessening the extent of a milk-borne outbreak, such investigation 
offers an opportunity for the inspector to impress the lesson of milk 
sanitation where most needed and under circumstances most likely 
to leave a lasting impression. 
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The exchange of infected bottles —Bottles from homes with infection 
have been incriminated in 37 of the outbreaks of typhoid fever 
reported herein. Such occurrences should be prevented by stopping 
the entrance or removal of bottles to or from infected homes and by 
thorough sterilization of all bottles prior to refilling. Milk-bottle 
infection is likely to produce scattered cases on a route with the 
absence of the customary explosive features, and where an exchange 
of bottles among milkmen takes place the development of cases on 
several routes may occur. Such occurrences greatly enhance the 
difficulty of determining the milk-borne nature of an outbreak. 

The danger of the spread of typhoid fever by means of infected 
water used in the cleaning of utensils is apparent and scarcely needs 
special mention. 

A detailed summary of the 479 epidemics collected by the writers 
with references, etc., is contained in Table 10.* 


PARATYPHOID FEVER 


Seven outbreaks of paratyphoid fever are herein reported, three 
due to infected raw milk, two to pasteurized, one to certified milk, 
and one to ice cream. There are recorded 434 cases and 15 deaths 
(data incomplete). Two outbreaks were traced to active cases on 
supply farms, three to a carrier, and in one the origin was unde- 
termined. In all essential epidemiological features, milk-borne 
paratyphoid fever behaves like typhoid fever. A detailed summary 
of outbreaks of paratyphoid fever with references, etc., will be found 
in Table 11. 


DYSENTERY AND DIARRHEA 


Six outbreaks of dysentery and diarrhea have been reported. 
Three were due to raw milk and in three outbreaks the character of 
the supply was not stated. There were 92 cases and five deaths 
attributed to these outbreaks, the origin of which was credited in 
three instances to active cases on the supply farm, while in three the 
origin was not mentioned. Table 12 contains a detailed summary 
of outbreaks of dysentery and diarrhea. 


SEPTIC SORE THROAT 


Epidemics of septic sore throat are probably always milk borne. 
There have been collected by the writers 42 outbreaks of this disease 
which, in the point of numbers affected, has been the most common 
milk-borne ailment recorded during the past 19 years. There are 
herein noted 21,045 cases with 139 deaths (data incomplete). The 
geographical distribution of these cases is given in Table 5. 





3 Tables 10-16, inclusive, giving detailed summaries of the data collected, will be found in the appendix. 
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TaBLE 5.—Milk-borne epidemics of septic sore throat 




















| | ' | 
| Number | Number + ~ » | Number | Number 
State — of cases | of deaths State | psy of cases | of deaths 
" reaks | (incom- | (incom- || | breaks | (imeom- | (incom- 
| plete) plete) || | ’ plete) plete) 
| |. 
| 
Connecticut__....-- 4| 789 5 || Oregon........----- 1 487 22 
CE ceccmduscec 3 10, 030 19 || Pennsylvania-.----- | ig CER (ital epee’ 
Maryland..__...--- 1 | 2, 000 16 || Vermont.....-....- 2 1, 260 1 
Massachusetts - - --- 20 3, 716 61 || Wisconsin... ------- 1 Te Noucceacae 
New Hampshire - - 1 ik 3 eee 
New York..-...---- 7 1, 368 15 no nese 42 21, 045 139 
Ohio a ee 1 | Tt ES 
| 

















Raw milk was responsible for 19 outbreaks, Pasteurized milk for 
3, certified milk for 1, and ice cream for 1, while in the remaining 18 
epidemics the character of the milk supply was not stated. The 
sources of infection were noted as follows: 


Pun I no alt SU oo ES gb? S8 ge 16 
IN Sees ore or en a On ene aaa 3 
Cases on farm and mastitis in cows_..__....._._-_._-_------------------ 9 
I i a iN rc I aE se 2 
Sn ally ia aa alee ch Renna Se Bs li Pei ie h aes ay AN PR rk 12 


For distribution of outbreaks by months see Table 6 and for a 
more detailed summary see Table 13. 


TABLE 6.—Reported outbreaks of milk-borne septic sore throat, scarlet fever, and 
diphtheria for the United States, January, 1881, to January 1, 1927, by month 
of onset 























i Ae | 
—o* Scarlet fever Diphtheria 
| 
ae ue (94 lla: 4 ee al 
ont af S +. com- 
| Herein he 1- | Herein coe | Herein — bined 
| com- wed com- | Gom- | Total | _ re- = Total 
piled piled piled piled lagentages ported 
= wid Lm, 1 eee 
4 0 5 2 7 | 1 0 1 12 
8 0 | 2 5 7 | 1 0 1 16 
2 0 | 0 2 2 | 1 1 2 6 
7 0 9 1 10 | 4 1 5 22 
6 0 6 2 8 | 4 2 6 20 
3 0 0 2 2 | 1 3 4 y 
4 0 3 0 3 | 3 2 5 12 
2 0 0 2 2 | 1 1 2 6 
2 0 1 1 2 | 2 2 4 8 
1 0 2 1 3 | 2 2 2 8 
0 0 0 1 1 | 1 1 2 3 
l 0 4 3 A | 1 0 1 9 
2 0! 8 3 11 | 4 3 7 20 
42 0 40 25 65 | 26 | 18 43 151 























SCARLET FEVER 


There are herein reported 40 milk-borne outbreaks of scarlet fever 
with a total of 3,939 cases and 20 deaths (data incomplete). The 
geographical distribution is shown in Table 7. 
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TABLE 7.—Milk-borne outbreaks of scarlet fever by States 





| Number | Number | Number State Number | Number | Number 


State | p sa od of cases | of deaths poke ri of cases | of deaths 
































Connecticut._.-...- 2 1 uatakas New York ......... 7 314 17 

EE 2 | _ af Reet ede ern ES 3 a ae 
Massachusetts -.... 16 5 iy ae Pennsylvania-..... 2 | 2. Se 
Michigan ........-- | 2 196 3 || Rhode Island ...__- 1 lc 
Minnesota... ...-... | 1 | O68 Le cuswees 
Montana__........- 1 | 3 aaa Total........ 40 | 3,939 20 
New Jersey ........ 3 WE Sxcdatiecues 

| 





Raw milk was held responsible in eight outbreaks, Pasteurized 
milk in two, and ice cream in one, while in the remaining 29 outbreaks 
the character of the incriminated milk was not stated, but in most 
of them the milk was presumably ordinary raw milk. 

The distribution of outbreaks by month of onset is given in Table 6. 

Age distribution in milk-borne scarlet fever—In 1903 Sir Henry 
Littlejohn noted a high adult incidence in milk-borne scarlet fever in 
Scotland and this reversal of age grouping has been utilized by 
Clarke (1924), for the purpose of diagnosing milk-borne scarlet fever. 
He has taken the dividing line between juvenile and adult cases to 
be the fourteenth year. In ordinary scarlet fever as observed at the 
Edinburgh Hospital, 1908, the ratio of juvenile to adult cases was 
48:1 while in milk-borne outbreaks the ratio approached 1:1. By 
means of age tables Clarke was able to diagnose milk-borne out- 
breaks and later confirm the diagnosis by ordinary epidemiological 
means. Ker suggests that this reversal of age incidence is related to 
the habit in Scotland of adults taking raw milk on porridge and sweets. 
Age reversal has not been stressed in this cowntry except in typhoid 
fever where the proportion of cases in the earlier years of life is 
increased. Godfrey, however, has noted it in some outbreaks in 
New York for both scarlet fever and diphtheria and states that there 
was no peculiarity of age distribution among exposures to account 
for it. Ramsey reports an outbreak of scarlet fever in Michigan, 
1924, traced to ice cream in which a high percentage of adults was 
attacked. At Netkong, N.J., 1925, an outbreak of 53 cases occurred, 
traced to raw milk. Forty per cent of the affected were over 16 
years of age. In view of the often observed preponderance of milk- 
borne typhoid fever in children, usually attributed to a greater con- 
sumption of milk at that period of life, the opposite occurrence in 
scarlet fever and diphtheria seems especially puzzling and is a question 
requiring further observation and study. 

For detailed summary of epidemics see Table 14. 


DIPHTHERIA 


There are herein reported 26 outbreaks of milk-borne diphtheria 
with a total of 971 recorded cases and 6 recorded deaths. Eight 
outbreaks were attributed to raw milk—one (No. 22) of which was 

34463—27——_3 
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“‘ certified’’—one to Pasteurized milk, one to ice cream, and one to 
butter. In the remaining 15 outbreaks the character of the milk 
was not definitely stated. For geographical location see Table 8. 
The monthly distribution of cases may be seen in Table 6. Fora 
detailed summary of epidemics see Table 15. 


TaBLE 8.—Milk-borne outbreaks of diphtheria 














Number | Number Number | Number 
State “otepie. | of cases | of deaths State i Mrepie | of cases | of deaths 
demics | (incom- | (incom- | demics | (incom- | (incom- 

plete) plete) plete) plete) 
California.........-. D lkcicocastnbenaaetwonke Pennsylvania. -.-.. 2 eae aie 
Connecticut. ...... 1 __ PORE Rhode Island -.---.- 1 5 ea 
Tilinois._..........- 3 __ ff SEES. BURG i aknnmcesan 1 > Eedaniahat 
Massachusetts... 7 BP loiipnntiendes Vermont.........-- 1 | a eee 
Minnesota........- 2 75 1} V ana tala ceils 1 Stace sccacte 

Nebraska -...--.--- 1 110 2 | 
New York........-. 3 fee Total........ 26 971 7 
piiinnedaenee 2 20 4 : 


























MISCELLANEOUS DISEASES 


One outbreak each of botulism, appendicitis, parotitis, Malta fever 
(goat’s milk), poliomyelitis, erythema arthriticum epidemicum, and 
a dengue-like syndrome are recorded in Table 16, together with five 
outbreaks of gastroenteritis. 


SUMMARY 


1. In addition to 179 milk-borne outbreaks in the United States 
collected by various authors prior to 1908 there is herewith reported 
a compilation of 612 additional epidemics traced to milk or its 
products to 1927. . 

2. Ordinary raw milk, or its products, was incriminated in 179 
outbreaks; ‘‘Pasteurized’”’ milk or its products was incriminated in 
29 outbreaks, certified milk in 3, while in 356 the character of the 
incriminated supply was not stated. Ice cream was incriminated in 
36 outbreaks, butter in 3, and cheese in 4. 

3. Incomplete records of cases and deaths for the 612 herein- 
reported milk-borne outbreaks indicate the following: 


TaBLe 9.—Summary of 612 milk-borne outbreaks 





Number | Number 
Number | ‘of cases | of deaths 











Disease of 
(incom- (incom- 
outbreaks plete) plete) 
Typhoid fever. 4 a 479 14, 968 219 
Se dp nh tiie he thle accel 6. esasencii decal tidabdegedeiiscinisiaaGaabipadig-aiouesal 7 434 15 
Diarrhea and dysentery --..............--.-------.------------ 2 eee 6 92 5 
NE 4. ckcenamansedacesundesbedchdslbucsddedeowecens 42 21, 045 139 
a a cn eabiaienibeemnne 40 3, 93 20 
ts Si edicciibnt 26 97 7 
th A RT ELS SE 12 878 5 





Total meplalepe ebb assttienineascaeen 612 42, 327 410 
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4. A gradual increase in the reported number of milk-borne epi- 
demics in the United States is noted from 1881 to 1914, following 
which year a decrease is noted. 

5. Carriers, active cases, and exchange of infected bottles, in the 
order named, are noted as the most prolific source of milk infection 
by typhoid bacilli. 

6. A markedly increased prevalence of milk-borne typhoid out- 
breaks is noted in August and September. 

7. Those outbreaks attributed to carriers reached their greatest 
incidence of onset during August while in those traced to active 
cases the highest occurrence was in September. 

8. A reversal in the usual age incidence is noted in a few scarlet 
fever and diphtheria outbreaks traced to milk and is a common feature 
in milk-borne typhoid fever. 
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